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Introduction to the Study on “Authentic Practice” 
 
 
Norio Ikeno and Suguru Fukui 
 
 
School teachers not only use and apply the work of professional scientists (researchers), but they also attempt 
to find a way that these scientists (researchers) could assist in the learning that school teachers advance, with the 
aim of understanding the process of learning of one individual and applying that understanding. This series of the 
study on “Authentic Practice” involves teachers learning research studies conducted by professional scientists as a 
study of teaching materials. From this newfound understanding, this series aimed to develop a system to elucidate 
and translate the process of “learning” of an individual professional researcher. This article describes the aims, 
procedures, and overviews of the study on “Authentic Practice”, and serves as an introduction to the subsequent 
studies. Each of the study will construct the process of “learning” of a professional scientist through the analysis 
of that scientist’s published work, reconstructing the process as “Authentic Practice.” By elucidating the “Authentic 
Practice” that these scientists advance in their given academic field, these studies aimed for school teachers, 
beginner teachers, and teachers in training to be able to apply the findings. 
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  ①研究者にも「学び」がある。  
 ②研究者の学びは，研究論文の読解を通し
て，再生可能である。  
 ③その再生は，  


































































































序章 根拠から原因へ  
第一章 指示という行為  
第二章 心身問題の根   
第三章 人と動物の境  
第四章 知覚と動作  
第五章 時間と歴史  
第六章 意識・言語・行為  
第七章 知るにいたる道  
第八章 志向性と因果  
附章 1 現象と文法  
附章 2 「フッサールとヴィトゲンシュタイン」 
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一 時間の言語と言語の時間  
二 時間表象の三つの形態  
三 科学の時間と行為の時間  
四 出来事を語る行為  
五 言語形式としての時間  
六 歴史記述の問題  




















































































一 本章の基本のねらいは何か。  
  二 われわれが共通に持っている時間の表象，
時間の観念はどのようなものか。  
  三 時間を語る言語的な行為の基本的な形式は
いかなるものか。  
  四 過去や現在についてのわれわれが語るとき
の語り方と，未来に生ずるであろう事につい
ての語り方とにはどのような相違があるのか。 
  五 過去，現在，未来の語り方，言語形式に示
される時間は何を示しているのか。  
  六 第一のタイプの出来事の帯という時間解釈
はどのような特質と問題点があるのか。  
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（157 頁）なのである。  
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東京大学出版会，1983 年，133－158 頁。  
黒田亘『行為と規範』日本放送出版協会，
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Differences in the Learning of Beginning Learners and Specialized Scientists 
in the Field of Ethics: 
From the Viewpoint of Schemas and Narratives 
 
 
Mariko Yoshioka, Kazuo Hatakenaka and Tazuko Aoki 
 
 
This study investigated the differences between the learning process（ the paper writing process）of a 
specialized scientist and that of graduate students（the process of understanding a paper）in the field of ethics. The 
selected paper was ”On the Main Topics of Biosphere Ethics: From the Viewpoint of Philosophical Ethics” by 
Kazuo Hatakenaka（2005, 2006）. As a method of transforming a student’s learning process into a process of the 
scientist conducting the research study, graduate students organized their understanding of the paper using 
summaries and figures, which is a method often utilized in classrooms. In addition, Prof. Hatakenaka was 
interviewed in order to supplement her understanding of the paper. As a result, we found that a lack of schema of 
the graduate student was the reason for inadequate understanding of the text, but it could be overcome by investing 
－ 11 －
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more time in the process of understanding the paper. However, we also found that this method did not enable a deep 
understanding of underlying messages of the author. In the field of ethics, there are not always concrete examples 
as like is the case in the fields of natural sciences and engineering. Therefore, to understand the paper precisely in 
the field of ethics, a beginning learner could have limits just activating her/his schemas. This study suggested a 
possibility that narratives could establish contexts to understand them correctly using her/his schemas. We need 
more studies to investigate learning methods for understanding messages of specialized scientists deeply in the field 
of ethics. 
























































は，『生物科学』第 56 巻第 3 号（2005 年 4 月）
で発表したものに，加筆・修正がくわえ，科
学研究費報告書（2006 年 3 月）の一部として
発表したものである。この科学研究費の研究
課題は「農環境の倫理への自然の権利論的・



































くない文科系の大学院生である著者 1 名。  
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Table 1 取り組む課題について 
A 課題論文 
・生命圏倫理学の論点－倫理学の視点から－ 畠中和生 
『生物科学』第 56 巻第 3 号（2005 年 4 月）で発表，その後加筆修正をくわえ，科学研究費報告書「農





『生物科学』第 56 巻第 3 号（2005 年 4 月）にて掲載されている論文から 2 つ。課題論文の注にて，
併せて参照されたいとの紹介があり，関連領域の論文として読解に取り組んだ。 
C 畠中氏による一連の研究論文 
・科学研究費報告書「農環境への自然の権利論的・徳倫理学的アプローチ」（2006 年 3 月）畠中和生 
課題論文への理解を深めるため，畠中氏による一連の研究論文の読解に取り組んだ。一連の研究論










































































ことができるのかを Figure 3 にまとめた。  
 
Table 2 課題論文の各節のタイトルと大学院生が読み取った各節の要旨 













2 節 農業と環境倫理 ～自然の権利・世代間倫理・環境正義～ 
 環境倫理学における 3 つの論点である「自然の権利」「世代間倫理」「環境正義」について概略的に紹介し，
農業倫理学の各論点との重なりについて述べている。 
3 節 農業と生命倫理 ～農業生命倫理学の論点～ 
 統合学問としての生命倫理学における，農業に関する論点の概略を述べている。広義の生命倫理学の農業
に関する論点は，農業倫理学とも大部分重なることを確認している。 





5 節 おわりに 
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   背景（1）農業の技術革新              背景（2）将来世代の人びとと 
人間以外の存在への 
生命圏倫理学     道徳拡大     
                      〈６つの論点〉 
 
                      農業倫理の論点 
                  （＝食料の生産と配分の倫理） 
                 ＝「科学技術倫理」「科学技術者倫理」 
の１バリエーション 
                 ＋小規模家族農業の倫理 ⑥ 
      
             環境倫理の論点       生命倫理の論点  
          「自然の権利」の問題      農業生命倫理学の論点 
          「世代間倫理」の問題 
          「環境正義」の問題 
                  ⇒① ② ③ ④ ⑤ 
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生命倫理＝バイオエシックス     生命圏倫理 
↑人間の尊重         人間，生物群，生態系・環境 
                              





    農学の領域拡大           農学者視点  




Figure 3 大学院生が読みとった課題論文（Table 1: A）の立ち位置 
  




発展し誕生したばかりの生命圏倫理の領域は，体系性や統一性がみられなかった。課題論文（Table 1: A）によって初めて 6 つの論点
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Exploring the Learning Process of a Philosophical Researcher for Authentic 
Practice: 
Implications from Kazuo Hatanaka’s “Typology of Human Beings” 
 
 
Hideyo Sugao, Kazuo Hatakenaka and Norio Ikeno 
 
 
The purpose of the current study was to translate a specialized scientist’s research process into a learning 
process, in order to gain answers to the following questions. These questions are; “How can children and students 
attain deep knowledge through learning?” and “What type of process should a teacher take in studying teaching 
materials?” For that purpose, the current study aimed to elucidate the learning stages of a researcher by 
understanding the paper writing process through analyses of a research paper’s structure and by reading of basic 
concepts and theory in the related field, ultimately translating the discovered learning structure into an effective 
learning process.The current paper concerns a research study in the field of philosophy. The target research paper 
－ 23 －
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was “Typology of Human Beings” by Kazuo Hatakenaka（2009）. We organized this researcher’s research activities 
into 5 different stages, and described concrete learning methods at each stage. Based on this, the current study 
proposed methods and viewpoints of teaching material studies for a teacher to conduct authentic learning in order 
to achieve deep understanding in the field of humanities. The key is for teachers to attain “an accurate academic 
understanding of the processes and viewpoints of an investigation” and “a discovery of associations between 
existing knowledge and new information.” The current paper proposes a solution to overcome reliability problems 
that teachers possess in achieving the academic understanding of specialized sciences. 
Key Words: Reading, Value, Enquiry, Disciplinary
－ 24 －
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おいて，基本的には 2 段構成が取られ，「３ . 
ホモ・ファーベル（工作人）の人間観」のみ












菅尾 英代・畠中 和生・池野 範男 
 












































































































































































菅尾 英代・畠中 和生・池野 範男 
 


















































































































構成する一つとして位置づけられる。「第 1 章  
哲学的人間学の問題意識」「第 2 章  人間観の
類型論（本研究論文）」「第 3 章 人間学思想」
から成る第 I 部は，「シェーラーの哲学的人間
学の全体像を俯瞰するもの」である。畠中は，
その中心を「第 3 章 人間学思想」に置き，第
3 章では「哲学的人間学，形而上学，歴史哲学
の三者がどのように関連しあっているのか」
という研究課題を掲げている 32)。  
このように，本研究論文「人間観の類型論」
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学習過程  探究を支える問い  
① 既 有 知 識












③ 資 料 の 真
意の理解  
（ 二 次 資 料
の情報整理， 
一 次 資 料 の










④ 関 連 付 け
と再解釈  















学習過程  探究を支える問い  
① 既 有 知 識
と 経 験 か ら
生じる疑問  




②資料収集  表 1 に同じ  
③ 資 料 の 真
意の理解  
表 1 に同じ  
④ 思 索 過 程
の分析・推論
（ 根 拠 の 選
別，答えの構
築）  





⑤ 情 報 の 統
合と表現  
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An Exploration of Learning Processes for “Reading” and “Understanding” the 
Chinese Classics: 
Through the Analysis of an Expert Thinking in Kazuto Tominaga’s “Progressing  
of Literary Language that Uses ‘Hu’ up to Tao Yuanming” 
 
 
Ayaka Ohno, Kazuto Tominaga and Takaharu Yamamoto 
 
 
How do high school students become proficient readers of the Chinese classics? And what kind of teaching 
methods could make students be such proficient readers? In order to resolve these questions, this study aimed to 
grasp the thinking process in an expert’s research paper as for eliciting a model of learning process for students 
through an analysis of the structure of the research paper and examining basic concepts and theory in the related 
field. The target research article was Kazuto Tominaga’s “Progressing of Literary Language that Uses ‘Hu’ up to 
Tao Yuanming”（ published in Wei Ming, 22, 2004）. The expert’s learning processes were organized in to 7 
stages, and his thinking methods at each stage were described concretely. Based on this, the current article suggested 
how teaching materials should be developed so that high school students can attain “reading” and “understanding” 
－ 37 －
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of the Chinese classics. The key is for the teacher as well as the learners to “become interested” in the literary work 
they read. Looking back at the teaching practices of the Chinese classics in schools to date, students’ learning often 
stopped at the surface level understanding without progressing to the level that called for a deeper understanding of 
the text. The current study suggests one strategy to overcome the challenges of teaching the existing Chinese classic 
studies, and to make a breakthrough to develop students into proficient readers of Chinese classics, for ensuring 
their rich language life. 
Key Words: Chinese Classics, Comprehension Strategies, Learning Process, Interest
－ 38 －
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学習過程  具体的な思考法  ⓪研究方法の枠組みの理解  
注釈・索引・用例の調査→比較・分析（異同の探究）
→その時代における言葉の意味の確定  
① 研 究 領 域
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Modern and Contemporary Japanese Literature  
in the Field of Japanese Language Education: 
Daisuke Nishihara’s “Sekai no naka no kin, gendai nihon bungaku” 
 
 
Daichi Yanamoto and Fei Xiaodong 
 
 
How should Japanese literature be incorporated into the field of Japanese language education? Furthermore, 
how should teachers teach Japanese literature? To answer these questions, this study considers the role Japanese 
literature should play in the field of Japanese language education, analyzing the composition and structure of 
Daisuke Nishihara’s “Sekai no naka no kin gendai nihon bungaku” （Modern and Contemporary Japanese Literature 
in the World）. Through a reading of basic theories in related fields and interviews with specialists, the details are 
derived regarding this article’s creation, by which the ideal state of Japanese literature in the field of Japanese 
language education was considered.  
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While tracing the history of Japanese literature research overseas, Nishihara（2006b）introduces influential figures 
and works, clarifying how the concept of literature was introduced to Japan and the influence of Western literature 
as well as proposing the use of Japanese literature comprehension as an assessment point in Japanese language 
education. Nishihara (2006b) has written about three comparative literature positions: （1）critiquing Western-
centric thinking, （2）critiquing ultranationalism, and （3）critiquing a left-wing worldview. From these comparative 
literature perspectives, Nishihara reconsiders Japanese language education and proposes a process for learning 
literature therein: reconsidering literature from an international perspective; obtaining opportunities for more deeply 
understanding other cultures on the basis of connecting literature to culture and the interpretations of students 
themselves; and acquiring the cultured Japanese used in works of literature. 
Key Words: Japanese Language Education, Japanese Literature, Comparative Literature, Japanese Language 






















































ス人（William George Aston, 1841~1911; Ernest 









（Wenceslau de Moraes, 1854~1929），アメリカ
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3.1 研究論文の作成経緯  





の 3 つの立場である。  
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柳本 大地・費 暁東 
 
 































































































































・ 海外でどのような文学作品が研究されているのか  
・ 学習者の習熟度や年齢に適切であるか  
・ 文化的背景が描かれているかどうか  
















・ 特有の表現について吟味する  
・ 学習者が気に入った表現について発表する  







・ 学習者がどのような学びを得られたか  
・ 内容は適切であったか  
・ 次の課題の設定  
表 1 文学を教材として指導過程の提案  
－ 55 －
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―Akiyuki Jimura “Some Notes on Idiomatic Expressions in the History of English: 
       With Special Reference to ‘meat and drink’”― 
 
 




（2014）の研究論文“Some Notes on Idiomatic Expressions in the History of English: With Special Reference to ‘meat 
and drink’”と論文執筆者本人とのインタビューである。本稿では，研究論文を章ごとに区分したうえで，論文














The Educational Significance of a Research Paper  
on Diachronic Changes of English Idiomatic Expressions: 
Akiyuki Jimura’s “Some Notes on Idiomatic Expressions in the History of English: With Special 
Reference to ‘Meat and Drink’” 
 
 
Kazuhito Morinaga, Akiyuki Jimura and Noboru Kaneshige 
 
 
This present study conducted a meta-analysis on a highly-evaluated literary research journal article in order 
to discover educational significance in the methods and processes of literary research. As an example of a literary 
research article, Jimura（2014）was selected. In addition to the analysis and the interpretation of the article, conducted 
－ 59 －
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was an interview with Jimura, the author himself. The first section divided Jimura’s work into chapters, and analyzed 
its structure（i.e., the order of the chapters and the associations among propositions of the chapters）. The analysis 
shows that the article describes the process of the diachronic change of the meaning of the expression ‘meat and 
drink’ from literal to figurative in various literary works. Understanding that the purpose of Jimura（2014）was to 
examine the changes of the word meaning using examples and not to give any educational implications, the current 
study aims to find educational significance from the research logic in the research method and  process. For the 
purpose, both analysis of the composition and structure and an interview with the author were conducted to explore 
the research logic and its intentions. Based on the analyses, it is discussed whether the research logic and thinking 
and writing processes that led the author to the final product（i.e., the research paper）can be applied to an English 
learning process. As a conclusion, this present study demonstrates that the learning style of this researcher could be 
associated with that of an average English learner, especially in vocabulary learning. In addition, it may also 
contribute to motivating English vocabulary learning and raising awareness of polysemous words. 












① 研究者の学びのプロセスの抽出  
② 論文読者の学びと教育的還元  
 本稿は，Jimura（2014）による研究論文“Some 
Notes on Idiomatic Expressions in the History of 
English: With Special Reference to ‘meat and 
drink’”の読解を通して，論文の構成・構造を
分析し，論文著者の「学習」過程を読み解く




















Jimura （ 2014 ） “Some Notes on Idiomatic 
Expressions in the History of English: With 







































2. The paired words ‘meat and drink’ in Chaucer 
2.1 ‘meat and drink’ in verse 
2.2 ‘meat and drink’ in prose 
3. The paired words ‘meat and drink’ in  
Spenser’s The Faerie Qveene 
4. The paired words ‘meat and drink’ in  
－ 61 －
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Shakespeare’s works 
5. The paired words ‘meat and drink’ in Milton’s 
works 





















ン，聖書，ディケンズに出てくる ‘meat and 
drink’の例を見ていくともここで述べられる。 










意味する‘meat’が 9 世紀頃から 19 世紀まで見
られたことが確認でき，その広い意味が狭ま
り，次第に「食肉」の意味で定着したことが







 さらに，1611 年の King James Bible での
‘meat and drinke’という表現が 1989 年の改訂
版 聖 書 で は ‘food and drink’ や ‘eating and 
drinking’と訳されており，現在の英語話者に
は理解されない可能性が示唆されている。  
 2 章「The paired words ‘meat and drink’ in 
Chaucer」では，チョーサーの作品内での‘meat 





 3 章「The paired words ‘meat and drink’ in 




















 6 章「The paired words ‘meat and drink’ as an 
－ 62 －
慣用的英語表現の通時的意味変化の研究論文に見る教育的意義 
























































図 2 Jimura（2014）の論文構造  
  
 
   
  




- 聖書  
2 章  
Chaucer 
1343-1400 
2.1 韻文  
2.2 散文  

























1 章 → 展開：  




     隠喩的な意味  
     （聖書の影響）  
 
2 章  
 
 2.1 2.2
7 章  
結論  
3 章  5 章  
4 章  6 章  
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（‘meat and drink’という表現との出会い）  

















Withoute bake mete was nevere his hous 
 
Of fissh and flessh，  and that so plentevous，  
345 
It snewed in his hous of mete and drynke，  
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（Appendix の役割）  



































































‘meat and drink’ 
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 目的と位置付け  
 表現との出会い  
 他者との関わり  
 章立ての推敲  
 作家たちの選定  
 教育的意義  
 語彙学習への動機付け  
 言語についての知識・理
解  
 辞書指導  






























 言葉への関心  
 語の多義性に対する寛容性  










Piece of Cake   楽勝でできること  
“Don’t worry. Skateboarding down this hill is a 




直訳―1 切れのケーキ  
意味―とても簡単で，快適な作業のこと  




キをもらった。このダンスは“the cakewalk”「ケ  
ークウォーク」と呼ばれ，“That takes the cake.” 
「お見事」という表現も生まれた。関連表現に，  
“easy as pie”「いとも簡単な」がある。  
 































Jimura A.（ 2014） . Some Notes on Idiomatic 
Expressions in the History of English: With 
Special Reference to ‘meat and drink’. In Y. 
Iyeiri and J. Smith（Eds.），Studies in Middle 
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and Modern English: Historical Change（pp. 






スミスバック, J. B.・スミスバック, C. Y.［著］
（1997）小西康夫［訳編］『絵で読む・イデ
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Analysis of Mathematician's Activities:  
Implications for Mathematics Teacher Education 
 
Ryoto Hakamata, Masakazu Teragaito and Kazuya Kageyama 
 
 
The purpose of this paper is to have implications for mathematics teacher education through analysis of 
mathematician's activities by reading an academic paper.  
     The result suggests that a mathematician does not only think deductively but also take an inductive and 
empirical approach while forming hypotheses.  It isn't always appropriate to provide academic mathematics papers 
for undergraduate students because an essential background is needed to read them.  However, to read an academic 
paper could be enough worth for students in mathematics teacher education because they could follow a 
mathematician's research process including submitting an academic paper and reflect reasons to write the paper. 
Key Words: Reading, Mathematics, Induction and Deduction, Construction of Knowledge 
－ 71 －
袴田 綾斗・寺垣内 政一・影山 和也 
- 72 - 
 














































2. Fundamental group 
3. Normal families of left-ordering 


























































































術によって得られる 3 次元多様体を  𝑀𝑀 とす
る。このとき，𝑀𝑀 の基本群の表示はいかな
るものか。  
SQ11：𝑀𝑀 を構成しているピース  𝑀𝑀ଵ （クライン
ボトル上の twisted I-bundle）に対して，そ
の基本群の表示はいかなるものか。  
SQ12：もう一方のピース  𝑀𝑀ଶ （トーラス結び目
の外部空間）に対して，その基本群  の表示
はいかなるものか。  
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的推論によって導かれる現象（  𝑎𝑎 は P である


























L 空間予想を「P ならば Q」という命題であ
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先行研究においては，𝑎𝑎ଵ が Q であることを
示す際に，𝑎𝑎ଵ を二つのピースに分けて分析し





















①  ある予想（ここでは「P ならば Q」）を学
会や論文等で知る。  









































































あり，𝑎𝑎ଵ があるグループ{ 𝑎𝑎ଵ, 𝑎𝑎ଶ, 𝑎𝑎ଷ, … } の一員
であること，つまりそれらにはある点におい
て類似性があることを熟知していた。また，
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Elucidation of “Authentic Practice” of a Geographer: 
Implications for Reading Geographer's article for Teaching Material Studies 
by Geography Teachers 
 
 
Yu Osaka, Hidenori Okahashi and Kazuhiro Kusahara 
 
 
The current study focused on a research study conducted by a geographer, and aimed to understand “What 
are the aspects of learning process that are unique to geographers?” and “How can we apply the processes to a 
geography teacher’s reading of a geography research paper for the purpose of teaching material studies?”  For that 
purpose, the current manuscript analyzed the processes and the background of writing of a geography research paper 
through an analysis of composition and construction of the paper, and conducted an interview with its author. The 
－ 79 －
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focus of this investigation was “Transformation of Himalayan Mountain Village under India’s Rapid Economic 
Growth: Case Study of Uttarakhand State”（ Okahashi et al., 2011）, a geography research paper that disseminated 
the regional research of modern India, and the research of its lead author Dr. Hidenori Okahashi. The analysis 
indicated that the processes of paper completion consisted of the following 5 stages; “constructing a research design,” 
“preparation and execution of field research,” “reflection and interpretation,” “refinement of the framework of 
regional image,” and “writing.” There were aspects of paper writing that were unique to a “micro” geographer, 
which included “learning from the field and collaborators” and “learning from data.” There also were aspects of 
paper writing that were unique to “macro” geographer, which included “learning from other researchers” and 
“learning from one’s own experience.” Based on these findings, we made 4 proposals as important viewpoints and 
methods in reading a geography paper as part of a teaching material study, which were, to “take note of the titles of 
the paper and its chapters,” “focus on the evidence that produced interpretation, and its collection method,” “take 
note of references, annotations, and special notes,” and to “pay attention to the context behind the paper.”  
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対象地域である K 村および KT 集落では，
収入源が多様化している世帯はあくまでも上
位階層であること。農外雇用による高額給与





１）K 村および KT 集落の概観  
２）就業構成の特徴  
３）野菜栽培と酪農の展開  
Ⅳ 世帯経済の状況とその特徴  
 １）世帯単位の所得の構成  
 ２）消費財の普及  
 ３）教育水準の向上  
Ⅴ おわりに  
表１ 対象論文の章構成（筆者作成）  
－ 82 －
地理学者がおこなう「真正な実践」の解明 
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４－２．地域像のフレームワークの吟味 ・論文の「ひな形」の作成 ・学会発表等による論の精緻化 
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第Ⅲ期  （1986～91 年）「インド・干ばつ常習地域の農業と村落変化」  ※同名の科学研究費助成事業が 4 種類存在  
干ばつ常習地域  
プロジェクト  
第Ⅳ期  国際学術研究（1991～1993 年）「インドの社会経済開発における人的資質に関する地理学的研究」  
人的資質開発  
プロジェクト  
第Ⅴ期  国際学術研究（大学間協力研究）（1996 年）「インドにおける工業化の新展開と地域構造の変容」  
工業化の新展開  
プロジェクト  
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日最終閲覧），「研究者総覧トップページ>
部局一覧ページ>大学院文学研究科 岡橋  
秀 典 」 http://seeds.hiroshima-u.ac.jp/soran/ 
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科論集』第 71 巻，pp.99-110。  
岡橋秀典（2014）「山岳地域農村における就業
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Elucidating the “Authentic Practice” Conducted by a Historian: 
Towards Autonomic Studies of Teaching Material by History Teachers 
 
 
Takumi Watanabe, Tomihiro Nakayama and Kazuhiro Kusahara 
 
 
The current study focused on a research study conducted by a historian, and aimed to understand “What 
are the aspects of learning process that are unique to historians?” and “How can we apply the processes to a 
history teacher’s reading of a history research paper for the purpose of teaching material studies?” For that 
－ 95 －
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purpose, the current manuscript analyzed the processes and the background of writing a history research paper 
through analyses of the composition and construction of a history paper and an interview with its author. Then, 
we attempted to translate this into a learning process unique to a history researcher. The current manuscript 
selected to study “Land Price Appraisal and Crop Harvest in Land Tax Reform: Case Study of Okumonde 
Village, Eso County, Hiroshima Prefecture,” a history research paper written in 2008 that examined a 
contemporary historical research topic of using a modern history viewpoint, authored by Dr. Tomihiro 
Nakayama. The analyses indicated that the research processes went through stages of “construction of a 
research design,” “empirical study based on the research design,” and “reflection on the research design and 
interpretation.” Beyond the paper writing, important skills also included “research experience,” “learning of 
the trends of the field and its associated fields,” “interaction with others,” and “teaching experience.” The 
history researcher reconstructed the concepts and methods from such learning in his own way, and applied the 
findings within his and colleagues’ research communities. Based on these findings, three viewpoints necessary 
in understanding the learning process of a historian included, “understanding of the relationship between 
historical resources and its interpretation,” “understanding of the vocabulary used in the paper that describes 
the interpretation of historical resources,” and “studying the context and research history that produced a 
particular research paper.” Authentic learning for a historian concerns historical resources, vocabulary to 
explain the resources, and research history that generated the vocabulary. By understanding these elements, a 
history teacher can attain deep understanding of a history research paper and apply it to studying of teaching 
materials. 
Key Words: Historian，Community of Researcher，Technical Vocabulary，Historical Sources and 
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２：改正地租の実態とその負担率   
（１）地等収穫高と地価・地租  































































































渡邉 巧・中山 富広・草原 和博 
 










































































①  先行研究・通説  
に対する疑問  
②  RQ の設定  
③  分析概念の設定  
研究デザインに基づ
く実証研究  
④  分析対象の設定  
⑤  RQ の解明  
⑥  RA の主張  
研究デザインの省察
と意義付け  
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１）2014 年 10 月８日，広島大学の研究室で，
約１時間 30 分かけて実施した。  
２）広島大学ウェブページの教員紹介で説明
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Theoretical Examination of the Process of “Learning” in High School 
Chemistry: 
Perspectives for Teaching Material Development by Science Teachers 
 
 
Susumu Nozoe, Tsutomu Mizuta and Tetsuo Isozaki 
 
 
The current study aimed to attain implications for teaching material development by a science teacher, through 
a reframing of a specialized research paper into a “learning” process of a specialized scientist, followed by a further 
reconstruction into a learner’s “learning” process. We analyzed and investigated the perspectives necessary for 
－ 109 －
野添 生・水田 勉・磯﨑 哲夫 
 
- 108 - 
 
teaching material development, through understanding the structure of a paper published in the Journal of 
Organometallic Chemistry, as well as interviewing with the author of the paper regarding the paper writing process. 
The result indicated that the process of learning of this specialized scientist was characterized by finding a research 
topic that led to new discoveries through conducting numerous experiments. The results indicated that the scientist 
focused on heuristic experiments from which he developed experiment plans and the next research topic by trial-
and-error and condition control. If we were to place this “learning” process in the context of teaching material 
development of a science teacher, it is important to have a point of view that something new would be discovered 
by a student and something unexpected might occur. Although experiments in high school chemistry usually have 
prescribed results, experiments are new for the students. In addition, the current study elucidated the importance of 
a science teacher’s understanding of the creation process of “scholarly knowledge by a scientist” and its mechanism 
of transposition in his or her teaching material studies. 
Key Words: High School Chemistry, A “Learning” Process, Teaching Material Development 
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研 究 方 法 は ， Journal of Organometallic 
Chemistry 誌に 2011 年に掲載された論文 PhP
－ PPh group bound to 1,8-positions of 
naphthalene: Preparation of cis isomer and 















































の c や d にそれぞれ示すようなシス型とトラ
ンス型の異性体の構造をもつ。ジホスフィン
部の２つの非共有電子対はシンペリプラナー
 図１  
   図２  
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 図３  
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ラ ン ス 型
異 性 体 と
そ の ２ 倍
量 の テ ト
ラ ヒ ド ロ
チ オ フ ェ
ン の 塩 化
金（Ⅰ）錯
体 と の 反
応 に よ り
生 成 す る
こ と が で
きる。この
反 応 は ス
ム ー ス に
進行し，シ
ス 型 や ト
ラ ン ス 型
の化合物１で架橋された金の二核錯体を得る
ことができる。この物質のプロトン照射リン













































子内における Au…Au 間距離は 4.1260Å
      図７  
    図８  
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錯 体 分 子 内 に お け る Au…Au 間 距 離 の
5.2390Å より明らかに小さく，シス型のタン
グステン二核錯体の W…W 間距離の 5.1661Å
よりも非常に小さい。タングステンの錯体に
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論 ） あ る い は Anthropological Theory of 
Didactics（人間学的教授理論）（例えば，Bosch 
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A Study on Learning Processes for  
Understanding Genetic Recombination and Genome Editing: 
Implications from 
“Genome Editing Using Site Specific Nucleases and its Application in Animals” 
 
 
Masako Yamada, Takashi Yamamoto and Tetsuo Isozaki 
 
 
The current study aimed to explore the content and methods appropriate for teaching materials by 
transforming a specialized scientist’s learning processes into a learning process of a student. This was achieved 
through analysis of the composition and construction of a research paper written by a specialized scientist, reading 
comprehension of associated research topics, and comprehension of basic concepts and theories in associate fields 
of science. The current study examined a paper entitled, “Genome Editing Using Site Specific Nucleases and its 
Application in Animals”（Yamamoto, Sakuma, Suzuki, and Sakamoto, 2014）. We first organized the scientist’s 
learning processes into 4 stages. Then, by applying this scientist’s research processes onto a student’s learning 
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processes, we considered teaching material development for “Basic Biology” in the high school science curriculum 
that aimed at deepening the understanding through investigational activities regarding organisms and genes and 
improving the skills of biological investigation. The strategy was also applied to “Advanced Biology” in the high 
school science curriculum that aimed at understanding of principles and applications of genetic technology. The 
learning processes that should be included in teaching in an actual classroom include（1）understanding of history 
of molecular biology, （2）understanding of the principles, safety, significance, and the current status of gene 
recombination and genome editing technologies,（3）experiments on gene recombination and genome editing, and 
（4）argumentation based on scientific evidence.  
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Zinc-finger は 3 塩基対に結合し，3～6 個の
Zinc-finger をもつ Zinc-finger array は 9～18 塩
基対の二本鎖 DNA に結合する。1 組の ZFN
が近接する配列に結合すると，FokⅠが 2 量
体を形成し，DSB を導入する。一方，TALEN













Zinc-finger array の DNA との結合は複雑であ
り，特異的に結合する Zinc-finger の選抜が難
しいのに対し，TALE の DNA との結合は，














ァージ DNA を断片化し，それらを CRISPR









RNA とファージ DNA の結合は 20 塩基対で
あるが，結合特異性に関わるのは 15 塩基対程
度であること，また，Cas9 による標的 DNA
領域の認識には， protospacer adjacent motif
（PAM）と呼ばれる配列が必要であり，現在
広 く 用 い ら れ て い る 化 膿 レ ン サ 球 菌
（Streptococcus pyogenes）の Cas9（SpCas9）
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入手が可能である。  





主な修復経路として，HDR 経路と NHEJ 経路
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2011 年頃から TALEN が使えるようになり，





















































































５ 専門科学者の学習過程の再構成  
 ここでは，対象論文の分析，読解，及びイ
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のころであり，ZFN の 1 つのペアを企業に作
ってもらうと約 300 万円の費用がかかってい
た。そこで，その院生は，試行錯誤を繰り返
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